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ABSTRACT
This state-of-research review presents a stream of work that focuses on the
question of whether factors that drive conventional team performance also apply
to the virtual environment. Conventional teams exhibit group interaction styles
that affect communication and thus team performance by facilitating or
hindering the exchange of information among group members. In conventional
teams, interaction style can be reliably assessed, and from that assessment,
performance can be predicted. Here we present an overview of three studies that
investigate human interaction and performance in the virtual setting.
The first study presents the conversion of an instrument designed to assess
interaction styles in face-to-face environments for use with virtual teams
collaborating via the Internet. Results illustrate that interaction style predicts
task performance outcomes (such as solution quality) and process outcomes
(such as solution acceptance) in virtual teams in ways very similar to those seen
in face-to-face teams. The second study offers a direct comparison of
performance in virtual and face-to-face teams. Results show that virtual teams
are less successful than face-to-face teams on most outcome measures. In
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addition, interaction styles explain much more variance of process outcomes
than does communication mode. The third study examines the role of expertise
and extraversion on interaction style and performance. Results indicate that
extraversion begets a productive interaction style but that a difference in
extraversion between team members leads to a negative style. We conclude with
an integrative discussion and suggest additional avenues for this research.

INTRODUCTION
The prevailing perspective for research
on virtual teams—particularly for IS
researchers—is
the
linkage
between
communication technology attributes and
usage, and team performance. This is so for
both laboratory studies (e.g., Warkentin, et al.,
1997; Ocker, et al., 1998; Tan, et al., 2000) and

field studies (e.g, Maznevski and Chudoba,
2000). Conspicuously underrepresented as an
independent variable in the IS literature on
virtual teams is the quality of human
interaction. We present a review of an
empirical research stream that illustrates the
critical and pervasive role that interaction
plays in both the face-to-face (FTF) and the

CONTRIBUTION
This work makes a number of contributions to virtual team and related IS research
areas, as well as to practitioners involved with virtual team management. We present
research instruments and methodology that are widely used by organization development
professionals around the world (translated into 15 languages to date) that we have converted
for use with virtual teams. The instruments are used to assess the interaction styles that
groups exhibit—patterns of communication behavior that have profound effects on
information exchange, group problem-solving and decision making performance, and
process outcomes such as solution acceptance and team cohesiveness.
Our results of these studies—that have utilized over 250 teams of over 1000 U.S.based business professionals to date—show that virtual teams exhibit the same interaction
styles as conventional teams and that these styles have the same effects on task and
contextual performance in virtual and face-to-face teams. Two of the studies also examine
the relative effect of individual expertise, and the final study begins examining how the
individual personality characteristics (e.g., extraversion) that underpin interaction behavior
manifest in groups and affect their performance.
The most important implications for IS researchers are first, that interaction styles
have much more effect on virtual task and contextual performance than does the medium
(technology) used to support the team. Second, IS research in this area might be advanced
by having a stronger theoretic base in individual psychology. The rich theoretical grounding
of our work can provide new insights and directions for IS research.
We provide a detailed description of our tasks, assessment instruments, and
methodology for the benefit of the IS research community. To practitioners involved with
virtual team management, our exercises, instruments, and methodology offer a way to assess
a priori whether a potential virtual team lineup exhibits the characteristics consistent with a
particular interaction style. This provides managers with an objective mechanism to predict
performance problems before they occur, and to proactively intervene, if necessary, with
team training on constructive group dynamics or to try different lineups that exhibit an
enhanced profile.
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virtual context, how that interaction affects
team performance on tasks that require
information sharing, and how computer-based
communication technologies affect the
interaction dynamics and ultimately the team
performance itself. Taken in sum, these
studies create an important contextual
perspective for virtual team, group support
system (GSS), and computer-mediated
communication (CMC) researchers:
The
effects of communication technology and its
usage may be quite secondary to those that
result from how the virtual group or team
interacts. We begin with a more detailed
description of relevant virtual team and allied
research streams.
Then we present the
theoretical foundations of our work, a
description of the research and findings to
date, and conclude with some insights and
suggestions for future research.

DANCING AROUND THE OBVIOUS
Anyone who has been assigned to work
on a group or team project is immediately
concerned with the quality of interaction they
might enjoy with their teammates. Are these
people easy to get along with? Are there some
massive egos? Do we have extraverts who
“hog the bandwidth” or passive folks who
contribute little?
Of course competency
matters too, but not all competent people get
along with each other, and friction can make
teamwork a nightmare.
Because of the
relatively few prominent linkages between
individual psychology and MIS, personality
and group dynamics-- obvious drivers of team
performance--have received little direct
attention from IS researchers examining virtual
teams. Personality and group interaction has,
of course, been studied extensively in
mainstream psychology, and some aspects
have received the attention of CMC
researchers.
Much CMC research derives from the
fact that because CMC restricts the
transmissions of eye contact and many other
contextual and social cues (such as facial
expressions, posture, and other visual and
behavioral attributes of the recipient), it may
reduce the salience of the recipient's
involvement (social presence) (Short and
Christie, 1976). The reduction of social

presence in CMC appears to reduce social
inhibitions in communications, and increase
the voicing of more radical opinions, equality
of participation, and a reduction of status
differences between members (Kiesler &
Sproul, 1992; Dubrovsky, et al., 1991). The
effects of media on the emotional or social
substance of CMC also appear to be related to
the relative difficulty of expression via that
medium compared to face-to-face. CMC
groups communicate less frequently than FTF
groups (Hiltz et al., 1986; Siegel et al.,1986).
This information suppression (Hollingshead,
1996a, 1996b) may be compensated for by the
expression of more polarized or diverse
opinions and a higher proportion of taskrelated messages. Hiltz and Turoff (1993)
have
shown
that
some
forms
of
communication that are suppressed in a
particular medium (e.g., facial expression cues
in e-mail) can replaced with alternative
expressions of the same message appropriate
to the media.
Walther (1992, 1994, 1996) has argued
that the "cues filtered out" stance inherent in
social presence theory cannot adequately
explain many of the conflicting results in CMC
research. Rather, he contends that CMC users
can and do develop individuating impressions
of others (e.g., virtual team members) through
accumulated communication. Based on these
impressions—both actively and passively
promulgated—members initiate relational
communication (i.e., more social/emotional in
character, rather than simply task oriented,
which serves to define relationships between
the actors involved). He also argues that the
impersonal nature of CMC is more likely and
more
appropriate
for
task-oriented
communication that constitutes the majority of
communication for problem solving groups
(particularly the one-time-only, time-limited,
which typify many virtual teams). Socioemotional or relational content can be
expressed in the context of task-oriented
communication (e.g., the criticism of a
member's suggestion of task process). With
some groups and tasks, socio-emotional or
relational content may become prevalent only
if the task and communication continue
beyond an artificially brief boundary period (as
sometimes used in laboratory experiments on
CMC or GDSS) (Rice and Love, 1987). In one
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study, Walther (1995) noted that perceptions of
immediacy/affection were actually stronger
and emerged sooner in CMC problem-solving
groups compared to FTF groups. Kahai and
Cooper (1999) also noted that socio-emotional
content was higher in their CMC groups than
FTF groups, and also found that both positive
and negative socio-emotional content were
positively associated with task-oriented
communication.
Weisband
and
Atwater
(1999)
investigated the relationship of member liking
to ratings of others' contribution in face-to-face
and virtual groups working on a decision task.
They found that ratings of liking contributed
less bias to evaluations of contribution for
virtual groups than face-to-face groups.
Hedlund et al. (1998) found that leaders of
CMC decision-making teams were better able
to differentiate members on the basis of the
quality of their decisions compared to leaders
of FTF teams. These findings suggest that
assessment of member contribution may be
more accurate (or objective) in an environment
where visual cues are restricted.
To summarize, findings show that
although CMC groups may communicate less
frequently, they can compensate in various
ways. CMC team members may express
opinions more strongly as a compensatory
measure or as a response to reduced social
presence. The degree to which this occurs
likely depends on the task and the team as well
as the medium.
The computer-mediated
communication medium may actually be
superior to face-to-face communication for
objective and accurate evaluation of others'
input into teamwork. There also seems to be
no fundamental reduction of the human
tendency to promulgate relational or socioemotional communication. Nor does extant
research suggest that people have difficulty
interpreting the emotional tone or other
manifestations of personality that are
expressed in CMC. However, although these
research streams address the interaction of
computer-based communication technologies
and human communication behaviors, they do
not go down to the level of individual
psychology nor to the level of interaction of
personalities in groups or teams.
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Virtual team researchers have taken
other behavioral tacks as well to explain team
performance. Jarvenpaa, Knoll, and Leidner
(1998) used seventy-five ad hoc virtual teams
to examine the nature of trust and its role on
team performance. Their findings suggest
communication characteristics including high
frequency, positive tone, and appropriate
feedback style, are key to establishing "swift"
trust, and that swift trust has a significant
positive effect on team performance. Iacono
and Weisband (1997) also used a field-based
experiment to examine the development of
trust in virtual teams. Their findings suggest
that in addition to frequency and quantity, the
initiation
of
communication
was
a
demonstration of individual trust that
strengthened trust between team members.
While valuable, this research stops short of
considering whether propensity to trust may be
more a stable and enduring quality of an
individual’s personality rather than a behavior
that is prompted by or a driver of
communication media choice.
Maznevski and Chudoba (2000) used a
theoretical perspective based on Adaptive
Structuration Theory (DeSanctis and Poole,
1994) and a variety of quantitative and
qualitative methodologies to study the
evolution and performance of three global
virtual teams. They found that the two
successful teams developed a rhythm in media
choice, using both FTF and CMC meetings
when each was deemed appropriate. The
successful
teams'
communication
was
characterized by higher message frequency,
positive tone, and appropriate feedback.
Ocker, et al. (1998) also found that teams that
used FTF along with synchronous and
asynchronous CMC media produced higher
quality work and were more satisfied with their
solutions.
Kayworth and Leidner (2000)
reported the emergence of communication
patterns or rhythms in successful virtual teams,
and the preference for a variety of
communication media (also noted by
Maznevski and Chudoba (2000).
These
examples also sidestep the role of the
individual team members’ personalities. With
the exception of the Ocker, et al. (1998)
laboratory study, a question that needs to be
examined is what is it about the individual
participants that induced them to communicate
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the way they did? Media choice, frequency,
tone, and feedback can all stem from
individual preference, ultimately rooted at least
in part in personality.
Building on research that examined
information exchange in FTF teams (e.g.,
Stasser and Titus, 1985), Hightower and
Sayeed (1996) found information exchange to
be positively linked to virtual team
performance on an intellective decision task.
Tan, et al. (2000) found information exchange
positively related to virtual team performance
on a preference task. Warkentin et al. (1997)
found that perceptions of shared norms and
expectations of task process were types of
relational links positively related to a higher
level of team cohesion and information
exchange in virtual teams. Mennecke and
Valacich (1998) also found information
sharing to be positively related to decision
quality for GSS-supported groups whose
members had unique information. Like the
research cited above, this research stream
provides an important linkage, in this case the
link between information sharing via CMC or
GSS and performance on group intellective
tasks. However, it stops short of asking if a
propensity to share information might be more
directly related to individual personality or the
interaction of the personalities, rather than to
characteristics of communication mode. We
now introduce the research that ties team or
group performance to human interaction and,
in turn, to individual personality.

INTERACTION STYLES AND TEAM
PERFORMANCE
Members of problem-solving teams
face two types of pressures in achieving
quality solutions and high solution acceptance
(Maier, 1963, 1967). On the one hand, there is
pressure on each member to contribute unique,
and possibly controversial, information to
maximize the team's resources. On the other
hand, members of teams tend to believe that
closure to team problem solving and strong
solution acceptance are best achieved through
conformity of opinions (e.g., Festinger, 1950;
Hoffman, 1979; McGrath, 1984). The way in
which a team deals with the conflicting "task"
and "maintenance" pressures is reflected in the
team's interaction style (Hirokawa, 1985;

Hirokawa and Gouran, 1989; Watson and
Michaelsen 1988; Cooke and Szumal, 1993).
Watson and Michaelsen (1988) showed that a
team's interaction style affects performance.
They identified positive and negative
behaviors as components of group interaction
style. Three groups of behaviors (expectations
of performance and integration, leadership, and
cohesiveness) contributed to team performance
on an intellective task while one group of
negative behaviors (e.g., noninvolvement,
withholding of information) detracted.
Building on the Watson and Michaelsen
typology and others (e.g., Maier, 1967;
Hoffman, 1979), Cooke and Szumal (1994)
showed that group interaction, aggregated
from stable personality factors of the
individual group members, can be categorized
as constructive, passive, and aggressive styles.
The constructive style is characterized by a
balanced concern for personal and group
outcomes, cooperation, creativity, free
exchange of information, and respect for
others’ perspectives. The constructive style
enables group members to fulfill both needs
for personal achievement as well as needs for
affiliation. The passive style places greater
emphasis on fulfillment of affiliation goals
only, maintaining harmony in the group, and
limiting information sharing, questioning and
impartiality.
The aggressive style places
greater emphasis on personal achievement
needs, with personal ambitions placed above
concern for group outcome.
Aggressive
groups are characterized by competition,
criticism, interruptions, and overt impatience.
Groups
whose
interactions
are
characterized by a dominant style achieve
different levels and patterns of effectiveness.
Specifically,
predominantly
constructive
groups produce solutions that are superior in
quality to those produced by passive groups
and superior in acceptance to those produced
by either passive or aggressive groups.
Predominantly
passive
teams
produce
solutions that are inferior in quality to those of
constructive (and sometimes aggressive)
groups and inferior in acceptance to those of
constructive groups. Similarly, groups with
predominantly aggressive styles produce
solutions that are not as consistently of high
quality as those generated by constructive
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groups but not as consistently of low quality as
those produced by passive groups.
The
solutions produced by aggressive groups
generate less overall acceptance than those
developed by constructive groups and about
the same level of acceptance as those
generated by passive groups (Cooke and
Szumal, 1994).
Group interaction style is theorized to
affect performance outcomes such as decision
quality because it can impede or enhance team
members' ability to bring their unique
knowledge and skills to bear on the task, and
the extent to which they develop and consider
alternative strategies for approaching the task
(Hackman & Morris, 1975).
This is
particularly critical for groups with
heterogeneous levels of expertise, as
communication by most expert group members
is
positively
correlated
with
group
performance. Zalesny (1990) found that the
most accurate member in interacting groups
did not influence performance unless he or she
was assertive and confident. Bottger (1984)
also found that amount of communication time
and expertise was positively correlated with
performance, though only with highperforming groups.
In their study of
estimation methods for individual/team
performance
differences,
Cooke
and
Kernaghan (1987) found that average
individual scores explain an average of 57% of
the variance in team scores. They also noted
that the expertise of the best member
contributes significantly to the team score,
above and beyond the average individual
score, with both factors together explaining an
average 69% of the variance in team score
performance. That study also documented
significant variances in relative performance,
with some groups composed of less able
individuals showing significant group process
gains, and instances of high-potential groups
(i.e., with high average individual performance
scores) showing minimal gains or even losses
due to group processes. Group performance
has usually been found to be inferior to that of
the best individual, and typically, groups
perform better than the average of their
individual members and worse than their best
individual member (Burleson, Levine, &
Samter,1984; Hill, 1982; Libby, Trotman, and
Zimmer, 1987; Yetton and Bottger, 1982). In
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sum, this research shows that while expertise is
positively related to team performance, it will
be so only if the team exhibits an interaction
style that permits the expertise to be heard,
considered, and when possible, improved
upon.
As noted above, interaction styles affect
process-related outcomes such as solution
acceptance. For instance, Tan, et al. (2000)
found information exchange positively related
to higher levels of cohesion, collaboration, and
satisfaction with decision quality in virtual
teams who used their dialogue technique than
for those who did not. Solution acceptance
and satisfaction with the decision process are
functions of the perceptions of process quality
and fairness, and are characteristic of teams
with a constructive interaction style. Group
commitment has been shown to have a positive
relationship with performance, productivity,
and satisfaction (Becker, 1992; Becker and
Billings, 1993; Klein and Mulvey, 1995).
To summarize, this research has
established
that
stable
personality
characteristics of group members manifest in
communication behaviors that can be
construed as styles, and that these individual
styles can be aggregated to manifest a group or
team interaction style. These interaction styles
affect group performance by facilitating or
depressing the exchange of information. They
also have strong effects on contextual
outcomes.

EXAMINING VIRTUAL TEAMS
Our research agenda over the past four
years concerns 1) whether or not virtual teams
also exhibit interaction styles; 2) whether those
interaction styles have effects on performance
and process outcomes similar to those seen in
FTF teams; 3) the relative magnitude of those
effects in the two media; 4) how the
prevalence of certain personality factors in
team members manifests into the team’s
interaction style; and 5) whether team
composition, via targeted personality factors
and interaction styles, can be managed to
produce high performing teams.
Our first study (Potter and Balthazard,
in press) was conducted to answer the first two
of these questions and its primary focus was to
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validate a digital version of a methodology
used by Cooke and Szumal (1993, 1994)
originally developed to assess interaction
styles in FTF groups. Typically, the FTF
research methodology has group or team
members (typically 4-6 person teams) first
solve a decision problem individually.
Various types of decision tasks may place
participants in a survival scenario or in another
urgent and/or difficult business situation where
the solution is achieved by ranking a number
of alternatives in the order of their importance
to the resolution of the problem. Participants
then work collaboratively to create a consensus
group solution to the problem (i.e., a ranking
that all members agree to). Depending on its
interaction style, a team may exchange
sufficient information so as to formulate a
synergistic group solution to the problem that
is superior (i.e., is closer to an expert’s optimal
ranking) to those generated by any individual
member. At this point task performance at both
individual and team levels can be assessed.
Following group consensus but prior to
learning the solution or their task performance,
participants individually complete self-report
surveys that solicit post-task perceptions of
team interaction. From these questionnaires,
the group’s interaction style can be assessed,
as well as other contextual measures, such as
cohesion and solution acceptance.
For a digital version of such a
methodology to function properly in a
computer-mediated communication (CMC)
environment, the content of the instruments
and the medium must present an appropriate
facsimile of the paper-based versions. More
importantly for assessing interaction styles, the
digital versions and CMC medium must not
substantially limit users’ self-expression and
their ability to accurately interpret the
communication of other members. No extant
research that we could find suggested that
people’s basic personality would be
significantly altered when communicating via
CMC. Based on much of the CMC research
cited above it appeared that peoples’
personalities would still affect their
communication behavior in the CMC
environment as they do in the FTF world. We
conducted Study 1 to test empirically this
assertion.

STUDY 1: VALIDATING THE
INSTRUMENTS
Methodology and Technology
Group style, task and contextual
performance data were collected from 186
members of 42 virtual teams who completed
the Internet version of the "Desert Survival
Situation"
(Lafferty,
1974;
Human
Synergistics, 1987; Balthazard, 1999a), a
structured problem-solving exercise used for
management development and team building
in classroom and corporate settings. Subjects
were either mid-level managers participating in
an organizational development program or
students in executive MBA, MBA and senior
undergraduate courses in Management
Information Systems.
During an initial
meeting, participants were introduced to a
Web-based system designed to support
geographically and/or temporally dispersed
teams as they discuss issues and solve
problems. Participants were randomly assigned
to a virtual team and asked to provide a team
name. As individual participants (with no
interaction yet permitted), they were provided
with the URL for the simulation and
supporting instruments.
After
providing
biographical
information, participants were directed to
peruse the Web page that described the
decision task. The desert survival simulation
places teams in a desolate region of Arizona’s
Sonoran Desert in the middle of summer
(where their chartered plane has crashed) and
challenges them to correctly rank 15 items they
have salvaged in order of their importance to
the teams' survival. To further understanding,
participants also viewed a 5-minute digitized
video stream of the situation. Before entering
into a group discussion, each participant
ranked the 15 items on an individual basis and
submitted their personal solution for
processing by the web system.
Each team was then provided its own
URL of a password-protected threaded
discussion web and given 7 consecutive days
to interact (exclusively using the system) to
produce a group solution on a consensus basis.
Team members could access the discussion
web from any location (with a computer,
browser, and Internet connection) and at any
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time. Upon achieving a consensus solution,
each member independently submitted the
consensus ranking and completed group
process (assessing effectiveness, and solution
acceptance) and group interaction style
questionnaires (Balthazard, 1999b; Cooke and
Lafferty, 1988). The questionnaires were both
answered after ranking the items as a group but
before receiving feedback on the "experts'
ranks" or the quality of their team’s and
individual solution.
Task Performance: In our studies,
task performance was assessed by measuring
“team error,” “gain” and/or “synergy.” The
latter were derived from the relationship
between the individual error, the average
individual error, and the team error
(consensus) scores.
Individual error was
calculated by summing the absolute values of
the numerical differences between the
individual’s ranking for each item, prior to a
group discussion, and the rank suggested by
the situation expert (McGrath, 1984). The
average individual error score is the mean
value of individual errors within a team. Team
error was calculated by summing the absolute
values of the numerical differences between
the team consensus ranking for each item and
the rank suggested by the situation expert.
Since each is an error score, a lower score
(ideally 0) indicates better performance, that
is, a solution that denotes consistency with the
experts’ solution.
“Synergy" was operationalized by
subtracting the lowest of its individual
members' error scores from the team's error
score (see Szumal, 2000). A high performing
“synergistic” team should perform beyond the
capabilities of its "best" member prior to the
team interaction. Gains over the score of the
best
member
reflect
effective
task
performance; in contrast, synergy scores
showing no gain (and often loss) reflect poor
task performance (e.g., low solution quality).
Similarly, “gain” was operationalized by
subtracting the team error score from the
average individual error score for respective
teams. A high performing team will perform
well beyond the capabilities of its "average"
member prior to the team interaction.
Alternatively, lower task performance scores
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reflect poor team processes and low solution
quality.
Contextual Performance:
In our
analyses, four contextual measures may have
been derived for each team: "solution
acceptance," "cohesion," "group commitment,"
and "effectiveness." Member acceptance of the
group's decision (solution acceptance) was
measured by three items included in the posttask questionnaire. Respondents were asked to
report the extent to which they:
(1) thought the solution generated by the
group was superior than the one
developed personally;
(2) had reservations about any of the
decisions reached by the group
(reverse coded);
(3) would feel comfortable defending the
group's decision if challenged by
others.
The questions were adapted from the
work of Cooke and Lafferty (1988). Responses
to each of these items were rated on a 5-point
Likert scale which ranged from 1 = not at all
to 5 = to a very great extent, were averaged for
each team member High scores on this scale
therefore reflect a high degree of solution
acceptance. The overall level of member
acceptance of the group's decision (solution
acceptance) within each team then was
computed by averaging the scale scores of
individual members.
Cohesion was measured by asking
participants on the post-task questionnaire to
rate nine items that dealt with group
atmosphere and satisfaction with the group.
Respondents were asked to indicate their level
of agreement with:
(1) members appeared to feel that they
were really part of the group;
(2) people offering new ideas were likely
to get "clobbered" (reverse);
(3) the group members really helped each
other out;
(4) some people showed no respect for the
others (reverse);
(5) members of the group really stuck
together;
(6) there were feelings in the group which
tended to pull the group apart
(reverse);
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(7) group really got along well with one
another;
(8) there was constant bickering (reverse);
(9) it appeared that members of the group
would look forward to working with
one another again.
Items 1, 2, 4, 6, 8, and 9 were taken
from the work of Cook (1981); items 3, 5, and
7 came from the work of O’Reilly, Caldwell,
and Barnett (1989). Responses to each of
these items were rated on a 5-point Likert scale
ranging from 1 = strongly disagree to 5 =
strongly agree. The items for group cohesion
were summed and averaged for each team.
Group commitment was ascertained
using one question. The work of Cook (1981),
O’Reilly, Caldwell, and Barnett (1989), and
Cooke and Lafferty (1988) clearly suggests
that the item "members of the group would
look forward to working with one another
again" is sufficient to assess commitment to
the group. Responses to this item ranged from
1 = strongly disagree to 5 = strongly agree.
High scores reflect a solid degree of
commitment to the group. The overall level of
commitment within each team then was
computed by averaging the scores of
individual members.
Effectiveness of the process was
measured by asking participants to rate three
sentences relevant to group effectiveness.
Respondents were asked to indicate to what
extent:
(1) did the members of the group work
together effectively;
(2) did the group come up with the best
solution possible -- given the time
available to solve the problem;
(3) did group members really help each
other out;
Similar items have been used in the
work of Cook (1981), O’Reilly, Caldwell, and
Barnett (1989), and Human Synergistics
(1993). Responses to each of these items,
which ranged from (1) not at all to (5) to a
very great extent, were summed for each team
member.
High scores along this scale
therefore reflect a high degree of process
effectiveness. The reliabilities of every scale
were re-tested with each data set and the

Cronbach alphas always found to be greater
than .70.
Group Interaction Styles: To assess a
group's interaction style, participants answered
33 questions that focused on the ways in which
members of a group might interact with one
another and approach their task during a
meeting or specific problem-solving session.
The items were an adaptation and subset of the
Group Styles Inventory™ (GSI) described in
Cooke and Szumal (1994).
The items
(statements) assess twelve behaviors that
aggregate into three distinct, yet interrelated,
group style clusters: constructive, passive, and
aggressive. The four styles that constitute the
constructive cluster facilitate high quality
problem solving and decision-making. The
other eight styles are grouped into either the
passive or aggressive clusters, and detract from
effective performance. This approach is based
on a circumplex, or configurational model, of
interpersonal personality traits (see Conte &
Plutchik, 1981; Wiggins, 1979). Our model,
the GSI circumplex (Human Synergistics,
1993), was devised in consideration of the
interpersonal personality system proposed by
Leary (1957), the early empirical work of
Freedman et al., (1951), and past research on
personality (e.g., McClelland, et al., 1953;
Rogers 1961; Sullivan, 1953) and human needs
(Maslow, 1954).
Each member's scores along each of the
three interaction styles are calculated by
averaging his or her responses to the items
composing each of the respective scales.
These items describe specific collective
behaviors that might characterize a group to a
very great extent (response option 5) or, at the
other extreme, not at all (response option 1).
For the Study 1 data set, the Cronbach alpha
coefficients for the three style measures are .90
for constructive, .83 for passive, and .89 for
aggressive, indicating that the items
composing each scale were answered in a
fairly consistent manner by respondents.
Analysis and Results
We first sought to determine if virtual
team interaction styles were essentially the
same as those found in conventional groups.
We thus followed the strategy employed with
the validation of the original GSI instrument,
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as detailed in Cooke and Szumal (1994). The
interaction styles, although distinct, are
expected to be interrelated. For our study 1
sample, analysis of the individual-level data
showed that the constructive scale correlates
negatively and significantly (p < .01) with the
passive (r = -.45) and aggressive (r = -.22)
scales. Further, the aggressive scale correlates
positively and significantly (p < .01) with the
passive scale (r = .70).
Constructive
interaction styles appear to suppress the
passive and aggressive styles, and the latter
styles appear to reinforce one another. That is,
the aggressive behaviors of some beget passive
behaviors from others.
Although these
correlations do not exclude the possibility that
the styles are empirically distinct, they suggest
that the scale scores cannot be relied on to
separate the individual and simultaneous
effects of the styles (Darlington, 1990). Thus,
a principal components analysis with varimax
rotation was used to facilitate the source of
these effects.
By examining responses to the 33
items, the factor analysis should recognize
orthogonal factors representing constructive,
passive, and aggressive interaction styles. The
Kaiser-Meyer-Olkin measure of sampling
adequacy was .88, suggesting that the
approach is appropriate. The first factor
extracted was clearly the aggressive style with
100% of the 12 aggressive items showing their
highest loadings —all above .45— on this
factor (see Table 1 for a paraphrased listing of
items and factor loadings). In addition, three
passive items loaded positively on the
aggressive factor.
The second factor
represented the constructive style with all of its
12 constructive items loading above .54 on it.
Further, none of the passive or aggressive
items loaded on it. The third factor reflected
the passive style with 6 of 9 items showing
their highest loadings on it. Two of the three
misbehaving passive items (members overly
concerned for gaining full and unanimous
support for every decision, members showing
too much indecision) loaded on the aggressive
scale whereas the third (ideas too readily
accepted) showed mixed loadings. In general,
the great majority of items (30 of 33 items)
loaded onto the proper factor and the incorrect
loadings of the 3 passive items make sense.
For example, it would seem reasonable that
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aggressive group members would push their
solution to be accepted by everyone; they
might act indecisive or refuse to go along with
any other alternative. Since factor scores from
this analysis are appropriate to assess the
independent effects of the three interaction
styles, interaction style within each team was
computed by averaging the factor scores of
individual members. It is the aggregated factor
scores for the interaction styles that are used
throughout our correlation and regression
analyses.
Zero-order correlations were then
computed among the different measures at the
group level of analysis. The correlations
shown in Table 2 provide an indication of the
direction and magnitude of the relationship
between each of the group interaction styles
and the objective and process measures of
performance. One-tailed t tests were used to
determine whether the correlations were likely
to be significantly different from zero in the
population.
The predicted pattern of relationships between
interaction styles and performance, as
suggested by the literature on conventional
teams, is supported by the pattern of
correlations of our examination of virtual
teams. That is, a constructive interaction style
reduces team errors and promotes gain and
synergy. Also, positive relationships exist
between the constructive style and contextual
outcome measures. Alternatively, a passive
style promotes team errors but hinders gain,
synergy and contextual measures of
performance.
Further, the aggressive style
was not related to team errors, but the pattern
of correlations of its relationship with gain and
synergy suggests a negative association. There
also exists a negative relationship between the
aggressive style and solution acceptance.
Beyond the validation of the digital
methodology, the results support the assertion
that individual team members' behavioral and
psychological communication characteristics
do not fundamentally change in geographically
and/or temporally dispersed virtual teams. As
with conventional teams, virtual team
members can express themselves and discern
each other’s communication sufficiently well
to
characterize
the
style
of
that
communication, in turn resulting in a team
interaction style. Further, they support the
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Table 1. Principal Components Analysis of Group Interaction Style Itemsa
Factor 1
Factor 2
Factor 3
Items (paraphrased)
(Aggressive)
(Constructive)
(Passive)
Constructive items
Help one another
0.0232
0.7413
-0.0439
Group helpful
0.0241
0.7286
-0.1376
Thoughtful feedback
-0.0784
0.7600
-0.1851
Really "listening"
-0.1641
0.7034
-0.1983
Open exchange of thoughts
-0.2100
0.6974
-0.1803
Cooperation apparent
-0.1720
0.6741
-0.2958
Goals set
-0.0912
0.5444
-0.0028
Alternatives analyzed
0.0137
0.7949
-0.1356
Focused on objectives
0.0210
0.5399
-0.2148
Creative approach
0.0953
0.6366
-0.2223
Constructive questions
-0.1432
0.7121
0.0120
Problem viewed positively
-0.1510
0.6175
0.0248
Aggressive items
Atmosphere of conflict
0.5178
-0.0799
0.0548
Defend views
0.6378
0.2281
0.1463
Ideas negated
0.6925
-0.1689
0.1118
Points made aggressively
0.8028
0.0654
0.0839
Overconfident attitude
0.6012
-0.0501
0.1865
Influence greater than knowledge
0.6761
-0.0467
0.3686
Winning "the point"
0.7560
-0.2528
0.1434
Turned into a contest
0.7693
-0.0295
0.2029
Own ideas viewed as best
0.6611
-0.1136
0.3364
"Hung up" on details
0.4577
-0.1069
0.2359
Discussion very serious
0.7391
0.0545
0.1531
Unrealistically precise
0.6147
-0.0611
0.2242
Passive items
Side with majority
0.0615
-0.0897
0.1854
Personal need to gain approval
0.6666
-0.0896
-0.0168
Ideas too readily accepted
0.4443
-0.3045
0.4219
Waited for leadership
0.4622
-0.1952
0.5087
Too many followers
0.3026
-0.1439
0.6783
Lack of initiative
0.2503
-0.1317
0.7402
Indecisive
0.5717
-0.2675
0.1720
Reluctant participation
0.2359
-0.1481
0.7576
Lack of interest
0.2437
-0.2330
0.7462
Summary
9.98
4.97
1.64
Eigenvaluesb
21.14
18.58
10.57
Variance explained (%) c
Cumulative variance explained (%)
21.14
39.72
50.29
a. Items listed in order they were entered into the dataset rather than the order on
the questionnaire. They are a paraphrased subset from the Group Styles Inventory
by R. A. Cooke and J. C. Lafferty (1988), copyright 1988 by Human Synergistics
b. Eigenvalues computed before varimax rotation
c. Variance explained computed after varimax rotation
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Table 2. Group-Level Means, Standard Deviations, and Correlationsa
Mean s.d.
2
3
4
5
6
1
Behaviors
1. Constructive
2. Passive
3. Aggressive
Objective Performance
4. Team Errorb
5. Gain
6. Synergy
Process Performance
7. Solution acceptance

3.78c 0.48
2.35 0.63
2.13 0.63

.90d
-.19 .83
-.27* -.11

7

8

9

.89

45.24 14.75 -.18 .62** .04
n/a
13.42 14.85 .22+ -.61** -.13 -.81** n/a
-1.59 16.69 .36** -.60** -.22+ -.67** .88** n/a
3.64

0.57

.57** -.45** -.35** -.36** .40** .55** .74

a. n = 42 teams
b. Team error represents the numerical difference between group consensus and expert’s ranking
c. Behavior mean and s.d. values are of scale scores appear here for clarity.
Factor scores for behaviors actually used in correlation analysis.
* p < .05; ** p < .01; + p < .10

hypothesized link between group interaction
style and measures of problem-solving
effectiveness in a manner directionally
consistent with how face-to-face interaction
styles affect the work of face-to-face teams.
Thus, beyond providing evidence for the
general proposition that a virtual team's
interaction style is related to its problemsolving effectiveness, the results of Study 1
suggest that the specific styles have significant
implications for solution quality and
acceptance in virtual teams.The first study had
some limitations. First, our methodology
differed from that used in FTF teams because
they typically complete the individual and
group exercise within an hour. Our subjects
had seven days and we were concerned
whether this extended time period had any
substantive bearing on our results. Second,
Human Synergistics publishes a number of
simulation exercises to go along with their
GSI. We wanted to see if we could obtain the
same results using a different simulation.
Third, we wanted a direct comparison of
virtual and FTF teams to get an idea of the
magnitude of the effects that the interaction
styles had on teams in both media. Fourth, we
also believed that the relationship between
media and performance would largely be
dependent on the fact that media type
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influences interaction style rather than media
having a direct effect on performance. These
issues were addressed in Study 2 (Balthazard,
Potter, and Cooke, 2002), below.

STUDY 2: A FACE-TO-FACE VERSUS
VIRTUAL TEAM COMPARISON
Methodology and Technology
Group interaction style, task, and
contextual measures of performance were
collected from 556 members of 147 groups
who had completed the "Ethical Decision
Challenge," a content-full structured problemsolving exercise used for management
development and team building in classroom
and corporate settings (Balthazard, 2000;
Cooke, 1994). 284 members of 78 teams
completed the exercise in a traditional FTF
setting and another 272 members completed
the exercise as members of 69 virtual teams.
Our research methodology for our
virtual teams mirrored that reported in Study 1
above, except that we restricted the time for
our virtual team trials to 55 minutes, and we
substituted a different task prior to the posttask self-assessments. The "Ethical Decision
Challenge" requires participants to rank ten
biomedical
and
behavioral
research
practices—all of which involve human
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subjects —in terms of their relative
permissibility and acceptability (Balthazard,
2000; Cooke,1994). The experts’ solution is
based on the decisions of over 800 Institutional
Review Board (IRB) members who are
responsible for reviewing proposals for
research involving human subjects.
Our
technologies for our virtual teams were
identical to those used in Study 1, whereas
FTF teams used the paper-based tools and an
identical protocol.
Results and Directions
Study 2 provides a number of important
insights. First, virtual teams are less successful
than FTF teams on performance measures,
especially those that deal with contextual
outcomes (see Table 3).
Virtual teams
displayed slightly more team errors but
significantly less synergy, solution acceptance,
cohesion, and group commitment. Further,
members of virtual teams perceived their
interaction to be less effective than members of
FTF teams. A lack of solution acceptance, poor
cohesion, and weak group commitment are
compelling
predictors
of
longer-term
performance difficulties of virtual teams,
particularly those lacking a constructive
interaction style.
Second, the development of a group
interaction style (reported as an aggregated
factor score in Table 3) appears to be
dependent, at least in part, on media type.
Virtual teams, in comparison to FTF teams,
have fewer tendencies to develop constructive

or aggressive styles and more tendencies to
develop a passive interaction style.
Third, our results are consistent with previous
studies on conventional teams (e.g., Cooke &
Szumal, 1993, 1994) and Study 1 above.
Group interaction styles predict performance in
both media. Teams with a predominantly
constructive interaction style produce more
team synergy and promote increased solution
acceptance, healthy cohesion, and group
commitment. Members of such teams perceive
their interactions as effective. Teams with a
passive interaction style produce more team
errors and less team synergy. The passive
style discourages solution acceptance and
group commitment, and promotes poor
cohesion. Members of such teams do not
perceive their interactions as effective.
Although teams with a predominantly
aggressive interaction style can produce good
or bad team performance in the short term, in
the longer term, aggressive teams also
discourage solution acceptance and group
commitment, and promote poor cohesion.
Members of such teams also do not perceive
their interactions as effective.
Fourth, mediational effects were found
for constructive and passive (but not
aggressive) styles for all contextual
performance measures (see Baron & Kenny,
1986; Kenny, et al., 1998). We also noted that
media type (i.e., FTF or CMC) is the main
predictor of one of our performance outcome
measures,
synergy,
with
no
moderating/mediating effect revealed in our

Table 3. t-test for Equality of Means between FTF and Virtual Teams
Measures
Constructive Style
Passive Style
Aggressive Style
Team Error
Team Synergy
Solution Acceptance
Cohesion
Group Commitment
Effectiveness

Face-to-Face
Mean
S.D.

Mean

S.D.

t

.27
-.18
.14
19.88
-2.30
3.65
4.40
4.16
4.08

-.25
.19
-.15
20.48
-4.42
3.43
4.01
3.78
3.73

.66
.63
.66
5.25
4.78
.62
.53
.76
.58

5.23**
-3.40**
2.39*
-0.68
2.91**
2.27*
4.39**
3.14**
3.53**

.54
.68
.77
5.24
3.98
.55
.38
.68
.59

Virtual

The Journal of Information Technology Theory and Application (JITTA), 4:1, 2002.

13

Richard Potter and Pierre Balthazard

analysis. While media type is both related to
group interaction styles and performance, the
moderator-mediator
regression
analysis
suggests that, in fact, media type may
contribute to outcomes only through its effect
on interaction style. In other words, the effect
of media type on outcomes tends to dissolve
when interaction type is taken into account:
Constructive teams tend to do well regardless
of the communication media and passive teams
tend to do poorly regardless of the
communication media. Aggressive teams tend
to do poorly and more so in virtual settings.
Finally, Study 2 showed us that
adhering to the FTF protocol of having our
virtual participants complete the interactive
portion of the exercise within 55 minutes did
not affect our results and gave us further
evidence that the results of Study 1 were not an
artifact of those participants having a longer
trial time. We also saw very similar results
using a different simulation. In sum, we had
even greater faith in our instruments and
methodology and, of course, our results.

STUDY 3: PERSONALITY,
INTERACTION STYLES, AND
PERFORMANCE IN VIRTUAL TEAMS
As we stated earlier, individual
communication and interaction behaviors are
rooted in stable personality characteristics.
What remains to be explored is how different
constellations of personality types manifest
into team interaction styles and, ultimately,
how the aggregates of individual personality
traits predict performance. Five personality
factors have been identified that constitute the
fundamental dimensions of personality (Fiske,
1949; Hogan 1991; McCrae and John 1992).
These dimensions/factors are extraversion,
agreeableness, conscientiousness, openness
and neuroticism. The five factors represent
bipolar dimensions of personality and provide
a broad, yet inclusive and empirically tested
way of looking at personality in the work
environment (Barry and Stewart 1997; Hogan,
1991). McCrae and John (1992) investigated
the history and evolution of the model and
concluded that all five factors were shown to
have convergent and discriminant validity
across instruments and observers. Study 3
begins our exploration by examining the
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effects of one of the five personality factors,
extraversion, on virtual team interaction. We
chose to begin with extraversion over the other
personality types because it has received more
attention than the other personality types,
including some attention from CMC
researchers.
Extraversion refers to the degree to
which individuals are gregarious, friendly,
compliant, cooperative, nurturing, caring and
sympathetic versus introversion, which is
characterized by those who are shy,
unassertive, and withdrawn.
Extraversion
affects interpersonal relations through the
quality of social interactions (Barry and
Stewart, 1997; McCrae and John, 1989.
Extraverts are usually active participants in
group interactions and often have high intragroup popularity (Barry and Stewart, 1997).
Barrick and Mount (1991) found that
extraversion and conscientiousness were the
two personality factors that consistently related
to success in the work place. They concluded
that extraversion correlates positively with
individual performance in tasks involving
social interaction. Barry and Stewart (1997)
found that at the individual level, extraversion
was the “key” personality correlate with
individual impact on group performance.
Straus
(1996)
investigated
the
relationship between individual participation in
discussions and extraversion to determine if
electronic
communication
promotes
participation equalization by reducing member
inhibitions.
The findings revealed that
individuals exhibiting extraversion personality
characteristics dominated in both FTF and
CMC groups. These results supported previous
findings that members of CMC groups
participate more equally in discussions than do
FTF groups, which may be due to the ability of
individuals to participate simultaneously in the
CMC groups. Similarly, in a study involving
extraverts and introverts in traditional FTF
meetings and a virtual environment, all
participants
contributed
more
original
solutions in the virtual environment, compared
to the FTF. Although there were more
comments in the FTF setting, overall, the
extraverts had more comments in both
environments (Yellen, et al., 1995).
Therefore, though CMC promotes equality of
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participation, and introverts may experience a
greater impact in the virtual world than in the
traditional team setting, extraverts will
typically exert their influence in both settings.
Two ways in which extraversion could
be linked to group interaction are based on the
nature of extraverted individuals and their
behavior characteristics. Extraverted persons
have strong tendencies to be articulate,
expressive, and may be able to persuade and
influence others (Goldberg 1990; Watson and
Clark 1997). An important behavioral
characteristic of extraversion is dominance
(Trapnell and Wiggins 1990). House and
Howell (1992) describes dominance as a
tendency to “take initiative in social settings,
to introduce people to each other, and to be
socially engaging by being humorous,
introducing topics of discussion, and
stimulating social interaction”(House and
Howell 1992, p. 85).
The proportion of group members that
are high in extraversion may affect or shape
the groups’ interaction style, which in turn,
affects both the objective group performance
(i.e., task solution quality) and subjective
process outcomes such as acceptance of the
group solution. Barry and Stewart (1997)
found that the proportion of high-extraversion
group members was related curvilinearly to
task focus and group performance. Too few
extraverts can result in low performance
wheareas too many extraverts can lead to a
decrease in group performance due to the
group’s lessened ability to remain focused on
task completion (McCrae and Costa, 1992).
Two possible reasons are: 1) extraverts may be
more concerned with pleasurable social
interactions than task completion (Barry and
Stewart 1997) and, 2) too many extraverts may
result in intra-team conflict. Recalling that one
of the characteristics of extraverts is
dominance (an aggressive style), conflict can
occur when there are too many dominant
individuals (Mazur 1973).
This study also sought to examine
individual expertise more closely because of
its theoretical linkages to extraversion. As we
noted earlier, previous research shows that
while expertise is positively related to team
performance, it will be only so long as the
team exhibits an interaction style that permits

the expertise to be heard, considered, and when
possible, improved upon. The presence of
extraverted team members is conducive to this
process only if those members place high value
on social rather than task-related processes.
As extraverts commonly display dominance
both in the FTF and virtual settings, expertise
held by non-extraverts is likely to be
suppressed, yielding lower information
sharing, lower performance, and lower
satisfaction with the process.
Even if
extraverts hold the expertise, dominated
introverts will likely feel less free to contribute
and improve upon the knowledge, yielding
lower performance as well as lower
satisfaction with the team process. Study 3
(Balthazard, Potter, and Warren, 2002)
addresses these propositions.
Methodology and Technology
Extraversion, group interaction style,
task and contextual performance data were
collected from 248 members of 63 groups who
had completed the Internet version of the
"Ethical Decision Challenge" (Balthazard,
2000; Cooke, 1994). Our methodology and
technology mirrored that used for our virtual
teams in study 2 but also included an
instrument to assess individual personality
type, administered several weeks prior to the
group exercise. Our independent variables
included level of extraversion within a team
(i.e., an average of individual levels),
differences in individual levels of extroversion
within a team, as well as similar measures of
expertise (derived from the individual error
scores explained in Study 1).
Analysis and Results
To assess the contributions of our
various independent variables we used a 3-step
multiple-regression analysis whose results are
shown in Table 4. In the first-step model, we
included team size (as a control variable) and
expertise. In the second step, we added
extraversion and difference in extraversion to
the respective equations. In the third step, as
per Watson & Michaelson (1988), we added
the three interaction styles simultaneously. In
all models, our task and contextual
performance measures were the dependent
variables.
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Table 4. Contribution to Outcomes: 3-step Multiple-Regression Analysisa

Model Outcome

(Control)
Difference in
Group Interaction Styleb
Team Size Expertise Extraversion Extraversion Aggressive Constructive Passive F

1
2
3

Team Error -.09 c
-.09
-.10

-.50**
-.50**
-.54**

--.14
-.18

-.10
.03

---.01

---.15

--.14

9.66** .24
5.37** .03
3.41** .03

9.66**
1.06
0.86

1
2
3

Synergy

-.03
-.03
-.05

-.09
.07

--.09
-.01

---.09

---.01

---.27*

.03
.24
.52

.03
.44
.90

-.01
-.01
.01

.00
.02
.05

1
2
3

Solution
Acceptance .01
.04
.11

-.10
-.10
.05

--.09
.04

--.23+
-.03

---.30**

--.65**

---.24*

.32
.01
1.13
.06
8.89** .46

.32
1.94
17.91**

1
2
3

Effectiveness -.14
-.11
-.04

-.06
-.06
.09

--.16
.00

--.20
.04

---.22*

--.67**

-.66
.02
-1.46
.09
-.37** 11.31** .50

.66
2.33+
22.29**

a. N = 63 teams.
b. Interaction Styles are aggregated factor scores (for independence of style measures).
c. Standardized regression coefficients.
* p < .05; ** p < .01; + p < .10
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Not surprisingly, we find that expertise
is the most powerful predictor (inhibitor) of the
team error measure (β = -.54, p<.01). That is,
in “content-full” tasks like the Ethical Decision
Challenge, the quality of the team solution is
related to the amount of expertise available in
the team (e.g., greater expertise will decrease
team errors). Although we find that the
importance of extraversion is limited, it seems
that the difference in extraversion might have a
marginal role in explaining contextual
performance. The second-step indicates that a
difference in extraversion explains a
marginally significant portion of added
variance (β = -.23, p<.10) in solution
acceptance and (β = -.23, ns) effectiveness. In
the third-step, when all variables are entered,
the conclusion is that interaction styles explain
the largest portion of unique variance in
solution acceptance and effectiveness. In
effect, when interaction styles are included in
the model, effects from all other variables are
greatly reduced or disappear, except with team
errors, which are best predicted by expertise in
the group.
The constructive style promotes
solution acceptance (β = .65, p<.01) and
perceived effectiveness (β = .67, p<.01). The
passive style inhibits solution acceptance (β =
-.24, p<.05) and perceived effectiveness (β = .37, p<.01). The aggressive style also inhibits
solution acceptance (β = -.30, p<.01) and
perceived effectiveness (β = -.22, p<.05). The
passive style seems to have a role in
marginally inhibiting synergy (β = -.27, p<.05)
but the F statistic for that equation (F = 0.52,
ns) suggests that the model cannot adequately
explain the variance for synergy.
In Study 3 we saw that extraversion
leads to both constructive and/or aggressive
styles and that differences in extraversion
within a team lead to passive styles.
Consistent with McCrae and Costa (1992) that
found that too much extraversion can lead to
decrease
in
performance,
increased
extraversion in our virtual teams also increased
team errors. Variances in extraversion within
virtual teams (which connotes the presence of
both extraverts and non-extraverts) appear to
trigger
largely
negative
interaction
characteristics.
For example, variances in

extraversion beget passive interaction styles
and non-constructive behaviors. Variances in
extraversion destroy process outcomes. We
predicted but could not find a significant
relationship between extraversion and solution
acceptance.
We did find—logically enough--that
expertise decreases team errors. To do well in
either a virtual or FTF setting, (i.e., less errors,
more synergy, good contextual outcomes)
there has to be adequate knowledge within the
team. But there must also be a willingness to
share and build upon that knowledge base
toward synergistic solutions that are superior
to those of the best individual within a virtual
team. We found that in this particular virtual
setting, extraversion is an important
personality trait to promote that interaction and
that teams with lower variances in extraversion
do best, especially in teams with good
knowledge to start off with. This result within
virtual teams is consistent with the finding that
extraversion is especially important in work
settings where social interaction is particularly
salient (Barrick and Mount, 1991).
Finally and perhaps most importantly,
we found that it is mostly group styles (and not
individual personality or the expertise of one
individual) that have predictive power on
outcomes in virtual teams.

DISCUSSION: WHAT WE KNOW,
WHAT IT MEANS, WHAT’S NEXT
Although space considerations do not
permit us to share all the methodological and
analytical details of the three studies here (or
the more subtle myriad findings), readers
should be able to discern some basic points
about this research stream. First, virtual team
members do not leave their personalities at the
virtual door. People’s personalities drive how
they interact with one another in both the faceto-face world and the virtual world. Second,
just as in the FTF setting, members can
accurately assess each other’s individual
interaction style and these assessments can be
accurately aggregated as a group interaction
style. Third, the three interaction styles have
very similar effects on virtual groups’
performance and process outcomes as they do
on FTF groups. However, the styles differ in
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strength across the two media. A constructive
style that has a very positive effect on an FTF
group loses some of its strength in the CMC
world. We attribute this to the fact that many
behavioral manifestations of the constructive
style such as body language, facial
expressions, etc. that could be used to
encourage passive members to contribute (or
aggressive members to shut up) in the FTF
mode are not possible in the CMC we use here.
Alternatively, the passive style is somewhat
more pernicious in the virtual realm. It is
simply easier for those with passive tendencies
to contribute minimally in CMC, particularly
until the group or team develops norms about
communication length, frequency, relevance,
and so forth. In addition, related to issues with
constructive behaviors, non-textual cues and
mechanisms are not available online to draw
passive members into the dialogue. Fourth, the
interaction styles have a much greater effect on
performance and process outcomes than does
the medium.
What do these findings mean for those
who study CMC and virtual teams? First, one
must ask whether prior research efforts
(spanning GSS, CMC, and virtual team
disciplines) that have concentrated on the
causal link between media choice and group
performance are giving a complete picture.
That is, attributing team performance solely to
media choice, as we saw in Study 2, is
questionable in light of the much greater
influence that interaction style has on task and
contextual performance. By extension, it is
reasonable to wonder about the validity of
recent field studies that attribute the
performance of some very few real-world
teams (as few as three in some studies) to
media choice and usage patterns. Although we
certainly do not dismiss these factors, we
would speculate that performance differences
might have been much more directly
attributable to the team’s interaction style,
rather than the relative frequency with which
they telephoned each other, met face-to-face,
met online, the “richness” of their electronic
media, and so on. Put another way, media
choice and usage patterns may or may not be
secondary effects of the interaction style, but
one would suspect from the present research
that those effects are weaker than those of the
interaction styles themselves.
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Second, a contribution of our study to
the IS community is a set of exercises and
instruments that have been validated to assess
behaviors and performance in the virtual
setting.
Scales for solution acceptance,
cohesion,
group
commitment,
and
effectiveness have proven to be valid and
reliable. Further, our measurements of
personality, expertise, best member expertise,
team errors, and team synergy have also
proven to be useful in this context.
Third, the results are provocative for
facilitators of virtual teams or for managers
within organizations that adopt virtual teams
and processes, especially since the information
systems that currently support dispersed
collaborative work are not typically oriented
toward improving group process and
communication behaviors. The results imply
that interventions are needed to help some
virtual teams adopt constructive interaction
styles either before or while they tackle a task.
They also suggest a clear formula to improve
the effectiveness of computer-mediated work.
Interfaces and communication techniques or
protocols should be designed to promote
participation in the process and a constructive
interaction. Tan, et al. (2000) demonstrated a
dialogue technique that improved shared
understanding and increased collaboration,
cohesion, and performance in virtual teams.
Warkentin, et al. (1997) and others (e.g.,
McGrath, 1990) have suggested that
techniques to increase a sense of belonging
would increase virtual team effectiveness.
Approaches that build on the present research
would focus on increasing awareness of nonconstructive interaction styles and providing
training in constructive interaction. These
could be built in as training modules in the
support system, either used on demand or
triggered by agents that detect interaction
problems (e.g., passivity or inappropriate
tone).
Some have suggested that initial faceto-face meetings are warranted before a virtual
team embarks on a project (e.g., Weisband,
2000; Ocker, et. al, 1998). Others have
suggested that team-building exercises and
feedback should precede any formal task (see
Szumal, 2000). These interventions may not be
possible or practical for teams that are
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geographically separated by long distances.
Although not a substitute, in these situations,
our methodology will likely be useful to
managers as well as the teams themselves in
assessing interaction styles and understanding
their likely impacts on team process and
performance. At minimum, members of
current virtual teams should be made aware of
the characteristics and manifestations of
constructive, passive, and aggressive styles in
the virtual setting.
Another approach to proactive virtual
team management that now appears especially
promising is that of composing teams based on
potential members' personality traits, as well as
expertise and leadership style. Our theoretical
approach is based on the aggregation of the
personality factors of individual team
members, and there are several reasons why
personality should be considered when
organizing teams (virtual and FTF). Research
indicates that there is a complex and profound
relationship between personality and job
performance (e.g., Barrick and Mount, 1991).
Also, many companies use personality
assessment tools (e.g., Myers – Briggs) to
assist in hiring decisions and work assignments
of its employees. Examining team interaction
styles is a logical and valuable extension of

this trend, and, via our methodology, allows
managers to foresee performance issues in any
virtual team lineup and correct them (or
restructure the lineup.)
What’s next? Our research agenda
presently includes investigating issues of
emerging leadership in concert with interaction
styles in virtual teams and investigating the
remaining personality types. We also will be
creating longitudinal studies to better
understand the dynamics at play over time with
these and other variables. In addition, we may
begin to study how interaction styles affect
performance and process in the course of other
group or team tasks. A second endeavor will
be the development and testing of a number of
intervention strategies and related technologies
designed at moving teams toward more
constructive interaction. Finally, the studies
presented here used U.S.-based teams. The
FTF versions of the instruments have been
translated into 15 languages and are in use by
organization development professionals worldwide; we are very interested to better
understand how national culture might affect
online interaction. We invite interested
colleagues to join us in these, and related,
efforts.
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